Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



IIIlllMllllllIlllllllllllH 

(H) EP 1 489 458 A1 



(12) EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) 


Date of publication: 


(51) 


Intel/: G03B 21/14, G03B 21/16 




22.12.2004 Bulletin 2004/52 






(86) 


International application number: 


(21) 


Application number: 03745424.6 




PCT/JP2003/003757 


(22) 


Date of filing: 26.03.2003 


(87) 


International publication number: 








WO 2003/083574 (09.10.2003 Gazette 2003/41) 


(84) 


Designated Contracting States: 


• 


KAN AY AM A, Hideyuki 




DE FR GB 




Uji-shi, Kyoto 611-0011 (JP) 






• 


FUNAZOU, Yasuo 


(30) 


Priority 28 03 2002 JP 2002091923 




Kltakatsuraai-aun Nara 636-0073 (JP) 




12.12.2002 JP 2002361139 


• 


KISHIMOTO, Shunichi 








Kaizuka-shi, Osaka 597-0014 (JP) 


(71) 


Applicant: Sanyo Electric Co., Ltd. 


• 


YOKOTE, Yoshihiro 




Moriguchi-shi, Osaka-f u 570-8677 (JP) 




Hirakata-shi, Osaka 573-0026 (JP) 






• 


MIWA, Takashi 


(72) 


Inventors: 




Higashiosaka-shi, Osaka 578-0975 (JP) 


• 


ISHII, Koji 








Takaishi-shi, Osaka 592-0011 (JP) 


(74) 


Representative: Read, Matthew Charles et al 


• 


IKEDA, Takashi 




Venner Shipley LLP 




Higashiosaka-shi, Osaka 577-0804 (JP) 




20 Little Britain 








London EC1A7DH (GB) 



(54) PROJECTION TYPE IMAGE DISPLAY UNIT 



00 
LO 

00 



(57) An ion wind generator (20) is arranged on one 
side of a light source (1). The ion wind generator (20) 
produces an air current by negatively ionizing air by co- 
rona discharges at a needle electrode (21), or negative 
side, and drawing the negatively-ionized air at a cylin- 
drical electrode (22), or positive side. The air current 
blows toward the light source (1 ) and removes heat gen- 
erated by the light source (1 ). An ultraviolet ray from the 
light source (1) is introduced to a vent of the ion wind 
generator (20) by a first dichroic mirror (4) and a ultra- 
violet ray reflection mirror (17). Though air exhausted 
from the vent includes ozone (o 3 ) produced by corona 
discharges, the ozone is decomposed by the ultraviolet 
ray. 
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Description 

Technical Field 

[0001] The present invention relates to a projection s 
type video display such as a liquid crystal projector, and 
the like. 

Background Art 

[0002] A projection type video display is so configured 
that light emitted from a light source is modulated by a 
light valve such as a liquid crystal panel to be projected, 
so that it must comprise a high-luminance light source. 
Consequently, measures to prevent heat generated 
from the high-luminance light source itself and heat gen- 
erated when light is absorbed in a light polarizing plate 
in the liquid crystal panel or various types of optical com- 
ponents are required. 

Conventionally, a projection type video display has a 
structure in which air is sucked and exhausted and heat 
is released from the device by rotating a fan with a motor 
(see JP-A-2001 -222065). 

[0003] In a suction and exhaust mechanism using mo- 
tor driving, however, noises are produced due to suction 
and exhaust sound by rotating sound of a motor and 
hissing sound of a fan. As a result, there is a disadvan- 
tage that the noise produced by the suction and exhaust 
sound is offensive to the ear when a projector is used. 

Disclosure of Invention 

[0004] I n view of the foregoing circumstances, it is an 
object of the present invention to provide a projection 
type video display capable of reducing noises of air suc- 
tion and exhaust up to almost soundless state. 
[0005] In order to solve the above-mentioned prob- 
lem, a projection type video display according to the 
present invention modulates a light emitted from a light 
source with a light valve to project the modulated light 
and is characterized in that there is provided a wind 
blower which generates an air current by ionizing air and 
molecules in the air using an electrode on one side and 
drawing ions generated by the ionization by an electrode 
on the other side. Also, the projection type video display 
which modulates a light emitted from a light source with 
a light valve to project the modulated light is character- 
ized in that there is provided a wind blower which gen- 
erates an air current by ionizing air by corona discharges 
using an electrode on one side and drawing the ionized 
air by an electrode on the other side. 
[0006] In the above-mentioned configuration, the 
wind blower generates an air current by electrically mov- 
ing the ionized air and the like. As a result, unlike a wind 
blower that generates a wind by rotating a fan, the wind 
blower produces no rotation noise and reduces noises 
of air suction and exhaust up to almost soundless state. 
[0007] The projection type video display may be so 



configured that an ultraviolet ray emitted from the light 
source is spectrally separated to apply to a wind gener- 
ated by the wind blower. In such a configuration, ozone 
can be decomposed by the ultraviolet ray emitted from 
the light source, even if ozone is generated by discharg- 
es. Furthermore, the configuration allows an ultraviolet 
ray which is unnecessary in displaying a video to be ef- 
fectively utilized. 

[0008] It is possible to adopt a configuration that plural 
electrodes on one side are arranged in parallel or ap- 
proximately in parallel and plural electrodes on the other 
side corresponding to the electrodes on one side are 
arranged in parallel or approximately in parallel. Such a 
configuration enables the wind power generated by the 
wind blower to be more high-powered. Alternatively, plu- 
ral electrodes may be arranged as an electrode on one 
side and a mesh electrode may be arranged as an elec- 
trode on the other side. In such a configuration, it is easy 
to realize the reduced cost and the light weight. 
[0009] An electrode on one side may comprise a met- 
al plate having plural pointed portions on an edge. An 
assembling process is easier in such a configuration, 
compared with a configuration in which plural needle 
electrodes are arranged. Also in such a configuration 
that an electrode on one side comprises a metal plate 
having plural pointed portions, a mesh electrode may 
be arranged as an electrode on the other side. Further- 
more, as an electrode on one side, plural metal plates 
having plural pointed portions may be arranged with 
keeping certain intervals each other. The electrode on 
one side having plural pointed portions may be made by 
etching metal plate. By adopting etching process, the 
pointed portions can be formed in an adequate shape. 
[001 0] A cut-out may be arranged in a reflector of the 
light source, and an air supply port of a wind blower may 
be located in the cut-out. Also, the wind blower may be 
located in the vicinity of the light source and heat from 
the light source is exhausted outside from the video dis- 
play. The wind blower may be arranged with occupying 
almost: entire surface of one side of the casing of the 
video display. 

Brief Description of Drawings 
[0011] 

Fig.1 is a diagram showing a projection type video 
display according to an embodiment of the present 
invention. 

Fig. 2 is an explanatory view showing a configura- 
tion of an ion wind generator. 
Fig.3 is an explanatory view showing another con- 
figuration of an ion wind generator and its layout. 
Fig.4 is a perspective view showing a different con- 
figuration of an ion wind generator and its layout. 
Fig. 5 is a perspective view showing another differ- 
ent configuration of an ion wind generator. 
Fig.6 is a perspective view showing another differ- 



15 



20 



25 



30 



35 



40 



45 



50 



2 



3 



EP 1 489 458 A1 



4 



ent configuration of an ion wind generator its layout. 
Fig,7 is a perspective view showing another differ- 
ent configuration (structure of electrodes) of an ion 
wind generator. 

Best Mode for Carrying Out the Invention 

[0012] A projection type video display of the present 
invention is now described referring from Fig.1 to Fig. 7. 
[0013] Fig.1 is a diagram showing an optical system 
of a three-panel color liquid crystal projector. A light 
emitter 2 in a light source 1 is composed of an ultra-high 
pressure mercury lamp, a metal halide lamp, a xenon 
lamp, and the like, and light irradiated therefrom is emit- 
ted after being changed into parallel light, for example, 
by a parabola reflector 3. 

[0014] A first dichroic mirror 4 is arranged at an ob- 
lique angle of 45 degrees to the direction of light emis- 
sion of the light source 1 , so that ultraviolet ray is reflect- 
ed in a crosswise direction and components of wave- 
length other than ultraviolet ray are transmitted. 
[0015] A second dichroic mirror 5 transmits light in a 
red wavelength band, while reflecting light in a cyan 
(green + blue) wavelength band. The light in the red 
wavelength band which has passed through the second 
dichroic mirror 5 is reflected from a mirror 6 so that its 
optical path is changed. The red light which has been 
reflected from the mirror 6 is optically modulated by 
passing through a transmission type liquid crystal light 
valve for red light 31 through a condenser lens 7. On the 
other hand, the light in the cyan wavelength band which 
has been reflected from the second dichroic mirror 5 is 
introduced into a third dichroic mirror 8. 
[0016] The third dichroic mirror 8 transmits light in a 
blue wavelength band, while reflecting light in a green 
wavelength band. The light in the green wavelength 
band which has been reflected from the third dichroic 
mirror 8 is introduced into a transmission type liquid 
crystal light valve for green light 32 through a condenser 
lens 9, and is optically modulated by passing through 
the liquid crystal light valve 32. The light in the blue 
wavelength band which has passed through the third di- 
chroic mirror 8 is introduced into a transmission type liq- 
uid crystal light valve for blue light 33 through mirrors 1 1 
and 13, relay lenses 10 and 12, and a condenser lens 
14, then the light is optically modulated by passing 
through the liquid crystal light valve 33. 
[0017] Each of the liquid crystal light valves 31, 32, 
and 33 comprises an incidence-side polarizing plate, a 
panel constructed by sealing a liquid crystal between a 
pair of glass boards (where a pixel electrode and an 
alignment film are formed), and an emission-side polar- 
izing plate. Modulated lights (video lights in respective 
colors) which have been respectively modulated by 
passing through the liquid crystal light valves 31 , 32, 33 
are mixed by a dichroic prism 15, to be a color video 
light. The color video light is enlarged and projected by 
a projection lens 16 and is displayed on a screen (not 



shown). 

[0018] An ion wind generator 20 is provided at the side 
of the light source 1 . As shown in Fig.2, the ion wind 
generator 20 ionizes air by corona discharges using a 
5 negative-side needle electrode 21 and draws the ion- 
ized air by a positive-side cylindrical electrode 22 to pro- 
duce an air current. A high-voltage generating circuit 23 
receives voltage supply from a power supply 24 to gen- 
erate a high voltage ranging from a few kilovolts to ten 
and several kilovolts and applies the high voltage to the 
electrodes 21 and 22. 

[0019] As shown in Fig.1 , since an air supply port of 
the ion wind generator 20 faces the light source 1 , the 
light source 1 is exposed to a generated air current by 
the ion wind generator. As a result, the air current re- 
moves heat from the light source 1. An ultraviolet ray 
converging lens 1 8 and an ultraviolet ray reflection mir- 
ror 1 7 are provided in a position where the ultraviolet ray 
reflected from the first dichroic mirror 4 strikes. The ul- 
traviolet ray generated in the light source 1 is converged 
to be introduced to the vicinity of the air supply port of 
the ion wind generator 20 by the ultraviolet ray converg- 
ing lens 18 and the ultraviolet ray reflection mirror 17. 
Although the air supplied from the air supply port of the 
ion wind generator 20 includes ozone (o 3 ) produced by 
corona discharges, the ozone is to be decomposed by 
the ultraviolet ray generated in the light source 1 . An 
ultraviolet ray is unnecessary light in video projection. 
Rather, it is desirable that an ultraviolet ray is eliminated 
in illuminating light. In the present embodiment, an ul- 
traviolet ray is not only eliminated but is effectively uti- 
lized to decompose ozone included in air supplied from 
the ion wind generator. In the above-mentioned config- 
uration, the air supply port of the ion wind generator 20 
is arranged to face the light source 1 to blow cooling air 
to the light source 1 . Oppositely, the needle electrode 
21 may be arranged in the vicinity of the light source 1 
and the cylindrical electrode 22 may be arranged in a 
position distant from the light source 1 so that heat gen- 
erated by the light source 1 is drawn with the ion wind 
generator 20. 

[0020] Fig. 3 shows a structure of the ion wind gener- 
ator 20A and its layout. The ion wind generator 20A is 
so constructed that plural needle electrodes 21 A are ar- 
ranged in parallel or approximately in parallel and plural 
electrodes 22A corresponding to the needle electrodes 
are also arranged In parallel or approximately in parallel. 
That is, the ion wind generator 20A is equivalent to an 
assembly of plural ion wind generators 20 arranged in 
parallel or approximately in parallel, which means that 
some of electrodes 22Aform cylinder portions adjoining 
each other. Accordingly, in such a configuration that plu- 
ral ion wind generators are assembled and arranged in 
parallel or approximately in parallel, the wind power (the 
amount of wind) is increased. The direction of wind gen- 
erated by the ion wind generator 20A is opposite to the 
light source 1 , that is, the air supply port of the ion wind 
generator 20A is directed to vents 1 9 of the casing of 
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the projector. When an air current generated by the Ion 
wind generator 20A is exhausted through the vent 19, 
ambient air heated to high temperature by the heat pro- 
duced by the light source 1 is drawn and exhausted from 
the vents 19 on the air current. Since ultraviolet ray is 
introduced to the position inside the vents, the amount 
of ozone exhaustion from the projector is reduced. Fur- 
thermore, it can be considered that an exhaust cylinder 
leading to the vents 1 9 is provided and the ion wind gen- 
erator 20A is provided inside the cylinder which is partly 
made of ultraviolet transmission glass. This would make 
it possible to improve the exhaust efficiency while de- 
composing ozone by applying ultraviolet ray. 
[0021] Fig. 4 shows a configuration in which an ion 
wind generator 20B is attached to a reflector of a light 
source 1 . A transparent cover 1 a is provided on the light 
exit side in order to prevent fragments of glass from flow- 
ing all over the place in case of burst of a light emitter 2 
of the light source 1. In order to prevent the temperature 
of the air inside the light source from increasing, with 
the transparent cover 1 a closed, cut-outs 3a and 3a are 
formed on both sides of a reflector 3 to release air in 
high temperature. The ion wind generator 20B compris- 
es a needle electrode 21 B and a cylindrical electrode 
22B. The cylindrical electrode 22B is formed in a roughly 
semi-cylindrical shape corresponding to the shape of 
the cut-outs 3a. The ion wind generator 20B is attached 
to only one of the two cut-outs 3a, and the other cut-out 
3a is used as an exhaust port. Ozone produced by co- 
rona discharges in the ion wind generator 20B is ex- 
posed to direct ultraviolet rays from the light source 1 in 
the reflector 3, and then the ozone is decomposed. That 
is, the first dichroic mirror 4 and ultraviolet ray reflection 
mirror 17 are unnecessary in such a configuration. It is 
desirable that mesh members are attached to the cut- 
outs 3a in order to prevent fragments of glass from flow- 
ing all over the place in case of burst of a light emitter 2. 
[0022] Fig. 5 shows a structure of an ion wind gener- 
ator 20C. The ion wind generator 20C comprises a nee- 
dle electrode 21 C and a mesh electrode 22C. Com- 
pared with a configuration in which plural cylindrical 
electrodes are arranged, it is easier to realize the re- 
duced cost and the light weight in a configuration that 
the mesh electrode 22C is used. 
[0023] Fig. 6 is a perspective view showing an internal 
structure of a projection type video display 40 which is 
provided with an ion wind generator 20D. The projection 
type video display 40 comprises a white light source 41 , 
an auxiliaryfan 42, a power supply 43, a color wheel 44, 
a video generating optical system 45, a projection lens 
system 46, and a signal processing circuit 47. The ion 
wind generator 20D is so arranged as to occupy almost 
entire surface of one side of the casing which is closer 
to the white light source 41 . The ion wind generator 20D 
is provided with plural needle electrodes 21 D as elec- 
trodes on one side and said mesh electrode, for exam- 
ple, as an electrode on the other side. In this way, in a 
configuration that a lot of needle electrodes 21 D are ar- 



ranged with occupying almost entire surface of one side 
of the casing, the wind power (the amount of wind) is 
increased. The direction of the wind generated by the 
ion wind generator 20D is opposite to the location where 

5 the white light source 41 is arranged (the direction out- 
ward from the projector). When an air current generated 
by the ion wind generator 20D is exhausted outward 
from the casing, ambient air heated to high temperature 
by the white light source 41 is drawn to be exhausted 

10 outside the casing on the air current. Furthermore, since 
the ion wind generator 20D is provided with an ozone 
removal filter 23D, ozone (o 3 ) produced by discharges 
is decomposed and removed when the air is exhausted. 
The ozone removal filter 23 D may be constructed by ad- 

15 ditionally attaching a catalyst such as manganese diox- 
ide to a supporting body in a honey-comb shape. 
[0024] In the above-mentioned configuration, plural 
electrodes 21 D are arranged. Other than the configura- 
tion, some electrode plates 21 E having plural pointed 

20 portions respectively on one side of the edges may be 
arranged with keeping certain intervals each other as 
shown in the Fig. 7. Each pointed portion of the electrode 
plates 21 E functions as one needle electrode. In such 
a configuration, the structure is simpler and the assem- 

25 bling process is easier, compared with the configuration 
in which a lot of needle electrodes are arranged. The 
electrode plates 21 E can be made by pressing (press- 
cut) a metal plate, but the electrode plates in this em- 
bodiment are made by etching process. The etching 

30 process has such an advantage that the pointed por- 
tions can be formed more easily in an adequate shape 
(suitable for reducing discharge sound and improving 
air supply efficiency, and the like). 
[0025] Though the ion wind generator is arranged in 

35 the vicinity of the light source 1 in the configurations 
mentioned above, the present invention is not limited to 
the same. The ion wind generator may be arranged at 
another location where air is heated to high temperature 
(the location near a liquid crystal display panel, or the 

40 |jke). Also, the positive-negative relationship between 
the electrode on one side and the electrode on the other 
side in an ion wind generator may be reversed. Other 
type of ion wind generators having structures different 
from the specific configurations mentioned above can 

45 be used, as far as ion wind generators are so construct- 
ed that an air current is generated by ionization of air or 
molecules in the air. 

[0026] In the afore-mentioned configuration, the video 
generating optical system using three transmission -type 

50 liquid crystal display panels is shown, but the present 
invention is not limited to the same video generating op- 
tical system. The present invention can also be adopted 
when other video generating optical system is used. 
[0027] As described above, the wind blower accord- 

55 jng to the present invention has a mechanism that pro- 
duces ion wind. As a result, unlike a wind blower that 
generates a wind by rotating a fan, the wind blower of 
the present invention produces no rotation noise and re- 
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duces noises up to almost soundless state when air is 
sucked and exhausted. In the configuration that the ul- 
traviolet ray emitted from the light source is spectrally 
separated to irradiate to a wind generated by the wind 
blower and in the configuration that the ozone removal 
filter is provided, there is an advantage in that ozone is 
prevented from being exhausted outside the projector, 
even if ozone is generated. 



Claims 

1. In a projection type video display that modulates 
light emitted from a light source with a light valve to 
project the modulated light; 

a projection type video display characterized 
in that there is provided a wind blower which gen- 
erates an air current by ionizing air and molecules 
in the air using an electrode on one side and draw- 
ing ions generated by the ionization by an electrode 
on the other side. 

2. In a projection type video display that modulates 
light emitted from a light source with a light valve to 
project the modulated light; 

a projection type video display characterized 
in that there is provided a wind blower which gen- 
erates an air current by ionizing air by corona dis- 
charges using an electrode on one side and moving 
the ionized air by an electrode on the other side. 

3. In the projection type video display according to 
claim 1 or 2, 

a projection type video display characterized 
in that an ultraviolet ray emitted from the light 
source is spectrally separated to apply to a wind 
generated by the wind blower. 

4. In the projection type video display according to any 
one of claims 1 to 3, 

a projection type video display characterized 
in that plural electrodes on one side are arranged 
in parallel or approximately in parallel and plural 
electrodes on the other side corresponding to said 
electrodes on one side are arranged in parallel or 
approximately in parallel. 

5. In the projection type video display according to any 
one of claims 1 to 3, 

a projection type video display characterized 
in that plural electrodes on one side are arranged 
and a mesh electrode as an electrode on the other 
side is arranged. 

6. In the projection type video display according to any 
one of claims 1 to 3, 

a projection type video display characterized 
in that an electrode on one side comprises a metal 



plate having plural pointed portions on an edge. 

7. In the projection type video display according to 
claim 6, 

s a projection type video display characterized 

in that a mesh electrode is arranged as an elec- 
trode on the other side. 

8. In the projection type video display according to 
10 claim 6 or 7, 

a projection type video display characterized 
in that the plural electrodes on one side having plu- 
ral pointed portions are arranged with keeping cer- 
tain intervals each other. 

15 

9. In the projection type video display according to any 
one of claims 6 to 8, 

a projection type video display characterized 
in that the electrode on one side having plural point- 
20 ed portions made by etching metal plate. 

10. In the projection type video display according to any 
one of claims 1 to 9, 

a projection type video display characterized 
25 in that cut-out is provided in a reflector section of 
the light source, wherein 

an air supply port of a wind blower is arranged 
in the position of the cut-out. 

30 11. in the projection type video display according to any 
one of claims 1 to 9, 

a projection type video display characterized 
in that the wind blower is located in the vicinity of 
the light source so as to exhaust heat generated by 

35 the light source outside from the video display. 

12. In the projection type video display according to any 
one of claims 1 to 9, 

a projection type video display characterized 
40 in that the wind blower is arranged occupying al- 
most entire surface of one side of the casing of the 
video display. 
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